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(54) OSCILLATION DAMPING DEVICE 

(57)Abstract: 

PURPOSE: To exhibit a high damping effect when a 
vibration input is given from a road surface. 
CONSTITUTION: Double acting double rod hydraulic 
cylinders 20FL-20RR are arranged in respective wheel 
2FL-2RR positions, the hydraulic cylinders on diagonals 
are allowed to mutually communicate by cross pipings 
26A, 26B and 27A, 27B having electromagnetic 
directional switching valves 28A and 28B interposed 
therein, and variable throttles 29FL-29RR are interposed ^j^ 1 " 
in the cross pipings 26A, 27 A. The hydraulic cylinders 
are also connected to accumulators 31FL-31RR through 
variable throttles 30FL-30RR. When a roll or pitch is not 
generated on a car body 6, the upper pressure chambers 
and lower pressure chambers of the hydraulic cylinders 
are allowed to mutually communicate, respectively, 
whereby the earth load of one wheel is increased while 
absorbing the road surface input to the other wheel on 
the diagonal to exhibit a high damping effect, and when 
the roll or pitch is generated, the different pressure 

chambers of the hydraulic cylinders on the diagonal are allowed to mutually communicate, 
whereby the posture change of the car body 6 is suppressed. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the rocking absorber of the car made to generate a damping force according to 
rocking to the road surface of a car body It has the hydrostatic pressure cylinder inserted 
according to the individual between a car body and each ring. In the group of each hydrostatic 
pressure cylinder of a front-right wheel, the group of each hydrostatic pressure cylinder of a 
rear-left wheel and a front-left wheel, and a rear-right wheel The rocking absorber of the car 
characterized by constituting possible [ connection of a mutual upper pressure room comrade or 
an upper pressure room, and a bottom pressure room ] so that the direction of the hydrostatic 
pressure reaction force which acts on a car body within each class, respectively may be in 
agreement. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] The invention in this application relates to the rocking absorber of the car 
made to generate a damping force to rocking of the roll of a car body, a pitch, etc., and a wheel 
stroke is especially related with the rocking absorber of the car which can demonstrate the good 
vibration-deadening effectiveness to the roll and pitch accompanied by a relative displacement in 
two flowers. 
[0002] 

[Description of the Prior Art] Conventionally, as a rocking absorber of a car, what is indicated by 
JP.58-1 24312,11 (the 1st conventional example is called hereafter) and JP,60-76506,U (the 2nd 
conventional example is called hereafter), for example is known. The 1st conventional example is 
put side by side by suspension equipment, establishes the oil pressure room which used the 
lower limit of a strut as the piston, respectively in the strut type suspension of an order ring, 
makes it open the oil pressure room before and behind that for free passage through a throttle 
valve, and detects the acceleration condition and moderation condition of a car, and it intercepts 
a throttle valve and he is trying to control pitching at the time of sudden acceleration and 
deceleration. 

[0003] The 2nd conventional example is what is similarly put side by side by suspension 
equipment. It has the oil hydraulic cylinder of the piece rod and the double-acting form made to 
infix in the suspension arm of car right and left, and the vertical direction between car bodies 
respectively. While making one top cylinder room and the bottom cylinder room of another side 
open for free passage in the state of a crossover through a hydraulic line between the oil 
hydraulic cylinders of these right and left and inserting an orifice in the middle of this hydraulic 
line, respectively The hydraulic line part between the top cylinder room of each oil hydraulic 
cylinder and an orifice is made to open for free passage the spring device which energizes 
hydraulic oil in ****. 
[0004] 

[Problem(s) to be Solved by the Invention] However, if it is in the above-mentioned 1st 
conventional example, since he is trying to open for free passage the oil pressure room 
established in the suspension of an order ring through a throttle valve When either of the order 
rings runs aground to the projection of a road surface, while being able to control pitching of a 
flowing [ the oil of the oil pressure interior of a room by the side of the wheel which ran aground 
to the projection / into the oil pressure interior of a room by the side of the wheel of another 
side ] empty vehicle object Although a SUKATTO phenomenon and a nose-dive phenomenon 
can be controlled since a throttle valve is intercepted at the time of sudden acceleration and 
deceleration and the oil pressure room of order is made to become independent Since the 
pitching control at the time of sudden acceleration and deceleration intercepts a throttle valve 
and stops the inflow appearance of the oil of the oil pressure room of order, while there is no 
difference between it and it cannot demonstrate the big vibration-deadening effectiveness, [ the 
usual suspension and ] There is a trouble that the vibration-deadening effectiveness cannot be 
demonstrated, about the roll of a car body. 
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[0005] Moreover, if it is in tRe 2nd conventional example, in order that an orifice may be inserted 
in the middle of the cross duct, respectively and hydraulic oil may pass an orifice at both the 
times of a roll at the time of a bounce, While a damping force occurs not only at the time of a 
roll but at the time of a bounce, the damping force at the time of the irregular way transit 
especially accompanied by a bounce becomes large and the increase of a feeling of 
GOTSUGOTSU and riding comfortability get worse The way becomes large to a pitch rather than 
a bounce, and the displeasure which crew senses has the trouble that the good vibration- 
deadening effectiveness cannot be demonstrated to this pitch. 

[0006] therefore, the example pigeon has also been alike since both **, and the unsolved 
technical problem that the roll which produces posture change into a car body, and the 
vibration-deadening effectiveness good about the both sides of a pitch cannot be demonstrated 
occurs. Then, this invention is made paying attention to the unsolved technical problem of the 
above-mentioned conventional example, and aims at offering the rocking absorber of the car 
which can demonstrate the roll which produces posture change into a car body, and the 
vibration-deadening effectiveness good about the both sides of a pitch. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the rocking 
absorber of the car concerning this invention In the rocking absorber of the car made to 
generate a damping force according to rocking to the road surface of a car body It has the 
hydrostatic pressure cylinder inserted according to the individual between a car body and each 
ring. In the group of each hydrostatic pressure cylinder of a front-right wheel, the group of each 
hydrostatic pressure cylinder of a rear-left wheel and a front-left wheel, and a rear-right wheel 
It is characterized by constituting possible [ connection of a mutual upper pressure room 
comrade or an upper pressure room, and a bottom pressure room ] so that the direction of the 
hydrostatic pressure reaction force which acts on a car body within each class, respectively may 
be in agreement. 
[0008] 

[Function] In this invention, since the hydrostatic pressure cylinder on the diagonal line is 
mutually opened for free passage like the hydrostatic pressure cylinder of a front-right wheel, 
and the hydrostatic pressure cylinder of a rear-left wheel If a front-right wheel runs aground to 
a road surface projection by the run state which has not produced rocking into a car body and 
the pressure of a bottom pressure room increases, since the pressure of the bottom pressure 
room of the hydrostatic pressure cylinder of a rear-left wheel will also increase according to this 
If it will be in the condition of producing the pitch and roll which the touch-down load of both 
wheels can increase, and the vibration-deadening effectiveness can be raised as compared with 
the case where there is no hydrostatic pressure system, and give a big posture change to a car 
body Posture change of a car body is controlled by connecting one upper pressure room and a 
bottom pressure room to the bottom pressure room of another side, and an upper pressure room 
between two hydrostatic pressure cylinders currently each other opened for free passage, 
respectively. 
[0009] 

[Example] Hereafter, the example of this invention is explained based on a drawing, the outline 
block diagram showing [ 2 ] the 1st example of this invention — it is — the inside of drawing, 
2floor line, and 2FR — the front-left wheel and front-right wheel of a car — in 2RL and 2RR(s), 
4 shows wheel supporter material and 6 shows a car body for the rear—left wheel and rear-right 
wheel of a car. The end of suspension-link 8floor line, 8FR, 8RL, and 8RR(s) is connected 
rockable, and the other end of these suspension-link 8floor-line-8RR is connected with the car 
body 6 rockable at the wheel supporter material 4. 

[0010] the suspension 9 for cars equips between each wheel supporter material 4 and a car body 
6 — having — **** — this suspension 9 — each — it has attenuation force-control equipment 
14 for cars with which the actuator part was prepared between the shock absorber 10 and coil 
spring 12 which were prepared according to the individual between suspension-link 8floor-line- 
8RR and a car body 6, and each suspension link 8 and a car body 6. Each shock absorber 10 is 
conventionally constituted like common knowledge, and generates a damping force according to 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2005/01/26 



3/10^— V 



stroke speed, respectively ir^T compression and expanding side. 

[0011] Moreover, oil hydraulic cylinder 20floor line as a hydrostatic pressure cylinder by which 
attenuation force-control equipment 14 was arranged between front and rear, right and left ring 
2floor line, 2FR, 2RL and suspension-link 8floor line corresponding to 2RR(s), 8FR, 8RL, and 8 
RR(s) and car bodies 6, 20FR, 20RL, and 20RR(s), The cross piping 26A and 26B of the pair 
which opens the upper pressure room U comrade of right oil hydraulic cylinder 20RR, and a 
bottom pressure room L comrade for free passage front left oil hydraulic cylinder 20floor line 
located on the diagonal line mutually [ while ], and the back, The cross piping 27A and 27B of the 
pair which opens the upper pressure room U comrade of left oil hydraulic cylinder 20RL, and a 
bottom pressure room L comrade for free passage front right oil hydraulic cylinder 20FR similarly 
located on the diagonal line of another side, and the back, 4 port 2 location infixed in the pars 
intermedia of a pair each of cross piping 26A and 26B, and 27A and 27B according to the 
individual, respectively — electromagnetism — with directional selecting valves 28A and 28B 
these electromagnetism — directional selecting valves 28A and 28B — each — oil hydraulic 
cylinder 20floor-line-20 — with variable-aperture 29floor line as damping-force developmental 
mechanics infixed in the cross piping 26A and 27A between the upper pressure rooms U of RR, 
29FR, 29RL, and 29RR(s) these variable-aperture 29floorHine-29RR and electromagnetism — 
the cross piping 26A and 27A between directional selecting valves 28A and 28B — respectively 
— variable-aperture 30floor line, 30FR, 30RL, and 30 — with accumulator 31 floor line opened for 
free passage through RR(s), 31 FR, 31 RL, and 31RR(s) each — electromagnetism — it consists 
of controllers 40 which control directional selecting valves 28A and 28B, variable-aperture 
29floor-line-29RR, and 30floor-line-30RR. 

[0012] Each of oil hydraulic cylinder 20floor-line-20RR Cylinder-tube 20a, Piston 20b which can 
divide the inside of this cylinder-tube 20a into the cylinder room L of the upper cylinder room U 
and the bottom, and can slide on the inside of a tube, It is constituted by both rods and a 
double-acting form with piston rod 20c which is fixed to this piston 20b and prolonged in axial 
both directions. While the edge of the lower part of piston rod 20c is attached in suspension-link 
8floor-line-8RR and is respectively put on a condition with an upper free edge The edge of 
cylinder-tube 20a of this free one end is supported by the car body 6 rockable, and oil hydraulic 
cylinder 20flooMine-20RR is respectively inserted by this between the bottoms of a spring on 
the spring of front and rear, right and left. 

[0013] each of variable-aperture 29floorHine-29RR and 30floorHine-30RR — those 
electromagnetism — a plunger moves according to the value of the command signals iM 1 and 
iM2 which become with the current value supplied to a solenoid, a spool type valve is energized 
by this migration, and the diameter of an orifice has structure of the common knowledge by 
which adjustable is carried out. Here, the damping coefficient C adjusted by the diameter of an 
orifice is command signal i1 floor-line H1RR. And i2floor line - i2 RR It is in inverse proportion to 
a value. 

[0014] moreover, electromagnetism — each of directional selecting valves 28A and 28R — those 
electromagnetism — when the change-over control signal CS supplied to a solenoid is OFF, the 
"concurrency connection" location which is a normal valve position is taken, and when the 
change-over control signal CS is ON, the "cross connection" location which is an offset valve 
position is taken. On the other hand, a controller 40 is constituted including a microcomputer 
and a solenoid drive circuit. Each detection values H and YG of the acceleration sensor 43 
before and after detecting acceleration before and after generating into the lateral acceleration 
sensor 42 and car body which detect the lateral acceleration produced into the ultrasonic road 
surface sonar 41 which detects the relative distance of the transit road surface and car body 
with which the inferior surface of tongue of front one end of a car body was equipped, and a car 
body And XG It is inputted. Command signal ilfloor-line H1RR which the transit situation of a 
car is judged [ RR ] based on these, and attenuates rocking of a car body And i2floor line - i2 
RR While outputting to variable-aperture 29floor-line-29RR and 30floor-line-30RR, respectively 
control signal CSA And CSB respectively — electromagnetism — it outputs to directional 
selecting valves 28A and 28B. 

[0015] Next, actuation of the above-mentioned example is explained with the flow chart of 
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dra win g 2 which shows the procedure of a controller. Namely, processing of drawing_2 is 
performed as timer-interruption processing for every 5msec(s), and is step SI first. Lateral 
acceleration detecting signal YG from the current relative-distance detection value H and the 
current lateral acceleration sensor 42 from the ultrasonic road surface sonar 41 And order 
acceleration detection value XG from the order acceleration sensor 43 Read and, subsequently 
to step S2, it shifts. For example, moving-average processing is performed based on the 
relative-distance detection value H read at the above-mentioned step SI, and it is the relative- 
distance average HM. After computing and carrying out the updating storage of this, it shifts to 
step S3. 

[0016] The relative-distance detection value H read at this step S3 to the relative-distance 
average HM By subtracting and taking that absolute value, relative-distance variation deltaH 
(=|H-HM |) is computed. Subsequently, lateral acceleration detection value YG which shifted to 
step S4 and was read at said step S1 It judges whether it is beyond the set point YGS to which 
the absolute value was set beforehand. A car body judges whether it is in a roll condition, and 
when it is |YG |>=YGS, this judgment a car body is in a roll condition — judging — step S5 — 
shifting — each — electromagnetism — control signal CSA over directional selecting valves 28A 
and 28B And CSB While considering as an ON state, respectively Command signal i1 floor-line - 
i1RR to variable-aperture 29floor-line-29RR Comparatively low low current value il_ made into a 
small opening condition It sets up. And command signal i2floor line - i2 RR to variable-aperture 
30floor-line-30RR High current value iH made into a condition whenever [ Taikai ] After setting 
up, it shifts to step S6. the set-up control signals CSA and CSB and command signal i1 floor-line 
-MRR And i2floor line - i2 RR respectively — electromagnetism — directional selecting valves 
28A and 28B — After sending out to variable-aperture 29floor-line-29RR and 30floor-line- 
30RR, end timer-interruption processing and it returns to a predetermined main program. When 
the judgment result of step S4 is |YG |<YGS, a car body judges that it is the usual run state 
which is not in a roll condition, and shifts to step S7. 

[0017] Acceleration detection value XG before and after reading at said step SI in step S7 It 
judges whether it is beyond the set point XGS to which the absolute value was set beforehand. 
This judgment judges whether the car body has produced the SUKATTO phenomenon or nose- 
dive phenomenon by sudden acceleration and deceleration, it judges that the SUKATTO 
phenomenon or the nose-dive phenomenon is produced when it is XG >=XGS, shifts to said step 
S5, judges that it is the usual run state which has not produced the SUKATTO phenomenon or 
the nose-dive phenomenon into a car body when it is |XG |<XGS, and shifts to step S8. 
[0018] At step S8, judge, and when it is delta H<delta HS1, whether they are one or more low 
set point deltaHS(s) which relative-distance variation deltaH computed at said step S3 set up 
beforehand that from which a road surface is flat and has not produced vertical movement into a 
car body — judging — step S9 — shifting — electromagnetism — control signals CSA and CSB 
over directional selecting valves 28A and 28B While considering as an OFF state each — 
variable-aperture 29floor-line-29 — command signal Mfloor-line -MRR to RR and 30floor-line- 
30RR And i2floor line - i2 RR It shifts to said step S6. each, after setting variable-aperture 
29floor-line-29RR and 30floor-line-30RR as the zero made Into a close-by-pass-bulb- 
completely condition When the judgment result of step S8 is delta H>=delta HS1, it shifts to step 
S10. 

[0019] It judges whether they are two or more larger inside set point deltaHS(s) than low set 
point deltaHSI which relative-distance variation deltaH computed at said step S3 set up 
beforehand at step S10. When it is delta H<delta HS2, it is judged as what has produced small 
vertical movement of the amplitude comparatively into the car body with the fine irregularity of a 
road surface, step S1 1 — shifting — electromagnetism — control signals CSA and CSB over 
directional selecting valves 28A and 28B While considering as an OFF state each — variable- 
aperture 29floor-line-29 — command signal Mfloor-line -MRR to RR and 30floor-line-30RR And 
i2floor line - i2 RR each — low current value iL to which the opening makes variable-aperture 
29floorHine-29RR and 30floor-line-30RR a small small opening condition although it is in an 
open condition It sets up. since — it shifts to said step S6, and when the judgment result of step 
S10 is delta H>=delta HS2, it shifts to step S12. 
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[0020] It judges whether they are three or more larger large set point deltaHS(s) than low set 
point deltaHS3 which relative-distance variation deltaH computed at said step S3 set up 
beforehand at step S12. When it is delta hKdelta HS3, it is judged as what has produced large 
vertical movement of the amplitude comparatively into the car body with the irregularity of 
whenever [ middle / of a road surface ]. step S13 — shifting — electromagnetism — control 
signals CSA and CSB over directional selecting valves 28A and 28B While considering as an OFF 
state each — command signal i1 floor-line -MRR and i2floor line to variable-aperture 29floor- 
line-29RR and 30floor-line-30RR - i2 RR Command signal i1 floor line-iIRR ******** — high 
current value iH made into a condition whenever [ Taikai ] It sets up. Command signal i2floor line 

- i2 RR ******** — low current value iL which the opening makes a small small opening 
condition although it is in an open condition After setting up, it shifts to said step S6, and it is 
judged as what has the shake intense when the judgment result of step SI 2 is delta H>=delta 
HS3 of a car body, and shifts to step S14. 

[0021] step S14 — electromagnetism — control signals CSA and CSB over directional selecting 
valves 28A and 28B While considering as an OFF state each — variable-aperture 29floor-line-29 

— command signal ilfloor-line -MRR to RR and 30floorHine-30RR And i2floor line - i2 RR High 
current value iH which makes a condition variable-aperture 29flooMine-29RR and 30floor-line- 
30RR whenever [ Taikai / with the large opening ] although it is in an open condition It sets up. 
since — it shifts to shift at said step S6. 

[0022] Therefore, a car presupposes that rectilinear-propagation transit of the flat right way 
without irregularity is carried out by fixed speed. Since the relative-distance detection value H 
which expresses with the rectilinear-propagation run state of this right way the relative distance 
between the car bodies and road surfaces which are outputted from the ultrasonic road surface 
sonar 41 maintained abbreviation constant value, when processing of drawing 2 is performed 
Relative-distance variation deltaH computed at the step S3 becomes abbreviation 0, and is the 
lateral acceleration detection value YG of the lateral acceleration sensor 42. And the order 
acceleration-sensor 43 order acceleration detection value XG Since it becomes abbreviation 0 
pass step S4 of drawin g 2 , and S7 and S8 — step S9 — shifting — electromagnetism — 
control signals CSA and CSB over directional selecting valves 28A and 28B While considering as 
an OFF state each — variable-aperture 29floor-line-29 — command signal ilfloor-line H1RR to 
RR and 30floor-line-30RR And i2floor line - i2 RR Variable-aperture 29floorHine-29RR and 
30floor-line-30RR are set as the zero made into a close-by-pass-bulb-completely condition, 
each — subsequently, control signals CSA and CSB set up by shifting to step S6 And command 
signal ilfloor-line -i1RR f i2floor line - i2 RR respectively — electromagnetism — it outputs to 
directional selecting valves 28A and 28B, variable-aperture 29floor-line-29RR, and 30floor-line- 
30RR. for this reason, electromagnetism — directional selecting valves 28A and 28B — 
respectively — a normal valve position — becoming — front left oil hydraulic cylinder 20floor 
line — and — back, while making the upper pressure room comrade of right oil hydraulic cylinder 
20RR, and a bottom pressure room comrade into the condition which can be open for free 
passage, respectively Although the upper pressure room comrade of left oil hydraulic cylinder 
20RL and a bottom pressure room comrade are made into the condition which can be open for 
free passage, respectively front right oil hydraulic cylinder 20FR and the back Since variable- 
aperture 29floor-line-29RR will be in a closed state, only the bottom pressure room comrade of 
left oil hydraulic cylinder 20RL will be in a free passage condition front left oil hydraulic cylinder 
20floor line and the back, respectively the bottom pressure room comrade of right oil hydraulic 
cylinder 20RR, front right oil hydraulic cylinder 20FR, and the back, however — since relative- 
distance change does not occur between a wheel and a car body in this rectilinear-propagation 
run state — each — a damping force does not occur, without the hydraulic oil from oil hydraulic 
cylinder 20floor-line-20RR passing variable-aperture 29floor-line-29RR. Moreover, since most 
damping forces of each shock absorber 10 are zero similarly, good riding comfortability is 
maintained by the coil spring 12. 

[0023] If it will be in the condition of running the road surface which has comparatively fine 
irregularity from the rectilinear-propagation run state of this flat right way, it is the lateral 
acceleration detection value YG. And order acceleration detection value XG Although it will shift 
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to step S8 through S7 from step S4 of dra wing 2 since both abbreviation 0 will be maintained 
Since it is running the fine concavo-convex way, when the relative distance of a car body and a 
road surface changes with the comparatively small amplitude Relative-distance variation deltaH 
computed at step S3 becomes a bigger value than small set point deltaHSI, and shift to step 
S10 from step S8 by this, and since it is smaller than inside set point deltaHS2 Variable-aperture 
29floor-line-29RR and 30floor-line-30RR will be in the open condition of small opening, shifting 
to step S1 1 — each — While the upper pressure room comrade of left oil hydraulic cylinder 
20RL will be [ left oil hydraulic cylinder 20floor line and the back ] in a free passage condition 
through variable-aperture 29floor-line-29RR, respectively the upper pressure room comrade of 
right oil hydraulic cylinder 20RR, front right oil hydraulic cylinder 20FR, and the back The cross 
piping 26A and 27A which opens these for free passage is opened for free passage by 
accumulator 31floor-line-31RR through variable-aperture 30floor-line-30RR, respectively, this 
time — each — since the opening of variable-aperture 29floor-line-29RR and 30floor-line-30RR 
is small opening, the damping force of the hydraulic oil which passes these becomes large. If it 
should follow, for example, front-left wheel 2floor line should run aground to the small projection 
of a road surface Although the pressure of the upper pressure room U tends to rise and the 
pressure of the bottom pressure room L tends to decline conversely when piston rod 20c of 
front left oil hydraulic cylinder 20floor line goes up and piston 20b goes up by this While the 
hydraulic oil extruded from the upper pressure room U will be supplied to the upper pressure 
room of right-hand side oil hydraulic cylinder 20RR the back through variable-aperture 29floor 
line and 29RR(s) Since accumulator 31floor line and 31RR(s) are similarly supplied through 
variable-aperture 30floor line and 30FR of small opening, the amount of hydraulic oil extruded 
from the upper pressure room U of front left oil hydraulic cylinder 20floor line is regulated few, 
and the relative-distance change between a car body and a road surface is controlled. 
[0024] If it will be in the condition of running road surfaces with the comparatively big amplitude, 
such as an external waviness way, from this condition and relative-distance variation deltaH 
computed at step S3 in processing of drawing 2 is set to less than three two or more set point 
deltaHS(s) set point deltaHS step S13 — shifting — electromagnetism — control signals CSA 
and CSB over directional selecting valves 28A and 28B While considering as an OFF state each 
— variable-aperture 29floor—line-29 — command signal ilfloor-line -MRR to RR and 30floor- 
line-30RR And i2floor line - i2 RR Command signal ilfloor-line -i1RR ******** — although it is 
in an open condition, a condition costs whenever [ Taikai / with the large opening ] — high 
current value iH It is alike, and sets up and they are command signal i2floor line - i2 RR. Low 
current value iL which the opening makes a small low opening condition although it is in an open 
condition, if it attaches Since it is set up Although variable-aperture 29floor line infixed between 
oil hydraulic cylinder 20floor line of order, 20FR, and 20RR(s) and 20RL - 29FR serve as 
whenever [ Taikai ] and a damping force declines Since variable-aperture 30floor-line-30RR 
infixed between accumulator 31floor—line-31RR(s) maintains the high damping-force condition of 
small opening For example, although the pressure of the upper pressure room U of front left oil 
hydraulic cylinder 20floor line tends to go abruptly up like the above and the pressure of a 
bottom pressure room tends to carry out a sudden fall when front-left wheel 2floor line runs 
aground to the comparatively large projection of a road surface Since the damping force of 
variable-aperture 20floor line and 20RR(s) is small, the hydraulic oil of the upper pressure room 
U of front left oil hydraulic cylinder 20floor line flows into the upper pressure room U of right oil 
hydraulic cylinder 20RR the back through cross piping 26A. for this reason, the back right oil 
hydraulic cylinder 20 — since the pressure of the upper pressure room U of RR rises, piston 20b 
and piston rod 20c will be pressed caudad, will force rear-right wheel 2RR on a road surface side 
through suspension-link 8RR, and can make a touch-down load increase Since the damping 
force is small, while that pressure-from-below force is absorbable in the oil hydraulic cylinder of 
the wheel location which received the pressure-from-below force from a road surface, 
consequently, in the oil hydraulic cylinder on this and the diagonal line When a touch-down load 
is made to increase, the vibration-deadening effectiveness which controls vertical movement of 
a car body can be demonstrated and it sees from a wheel side, it is equivalent to the load rate 
having become high seemingly, and the same effectiveness is acquired as nonsuspended mass 
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became less equivalent. 

[0025] Furthermore, if it will be in the condition of running the large bad road where the 
amplitude is more large, since relative-distance variation deltaH computed at step S3 in 
processing of drawing 2 will be set to three or more large set point deltaHS(s), Since it shifts to 
step S14 through step S4, and S7, S8, S10 and S12 each — in the oil hydraulic cylinder of the 
wheel location where variable-aperture 29floor-line-29RR and 30floor-line-30RR were controlled 
by the low damping-force condition which is whenever [ Taikai ], and received the pressure- 
from-below force from a road surface like the above by this, since the damping force is small 
While the pressure-from-below force is absorbable, in the oil hydraulic cylinder on this and the 
diagonal line While being able to demonstrate the vibration-deadening effectiveness which is 
made to increase a touch-down load and controls vertical movement of a car body Since 
variable-aperture 30floor-line-30RR between accumulator 31floor-line-31RR(s) will also be in 
the low damping-force condition of whenever [ Taikai ] Hydraulic oil can flow into accumulator 
31 floor line and 31RR(s), the spring reaction force by accumulator 31floor line and 31RR(s) can 
also be acquired, and the bigger vibration-deadening effectiveness can be demonstrated. 
[0026] Even when it thrusts up for other wheels of the above actuation and the force acts, it is 
the same, and the thrust to which the touch-down load of the wheel on which the pressure- 
from-below force acted, and the wheel which corresponds by the oil hydraulic cylinder on the 
diagonal line is made to increase is generated, and the vibration-deadening effectiveness can be 
demonstrated. On the other hand, if it will be for example, in an anticlockwise rotation condition 
from a rectilinear-propagation run state, lateral acceleration will arise into a car body. Lateral 
acceleration detection value YG detected by the lateral acceleration sensor 42 Although 
variable-aperture 29floor-line-29RR and 30floor-line-30RR are controlled according to a road 
surface condition in the state of the loose revolution whose absolute value is under the set point 
YGS as mentioned above Lateral acceleration detection value YG If an absolute value will be in 
the steep-turn condition which becomes beyond the set point YGS, it shifts to step S5 from 
step S4 in processing of drawing 2 , and they are control signals CSA and CSB. By being in an 
ON state The bottom pressure room L of right oil hydraulic cylinder 20RR and the upper 
pressure room U are open for free passage, electromagnetism — directional selecting valves 
28A and 28B switch to a cross connection side — having — this — the upper pressure room U 
of front left oil hydraulic cylinder 20floor line, and the bottom pressure room L — back — And 
the upper pressure room U of front right oil hydraulic cylinder 20FR and the bottom pressure 
room L are opened for free passage by the bottom pressure room L of left oil hydraulic cylinder 
20RL, and the upper pressure room U the back. While variable-aperture 29floor-line-29RR which 
could come, simultaneously was infixed in each cross piping 26A and 27A is controlled by the 
high damping-force condition of small opening, variable-aperture 30floor— line-30RR infixed 
between each cross piping 26A and 27B and accumulator 31floor— line-31 RR is controlled by the 
low damping-force condition which is whenever [ Taikai ]. Consequently, although the pressure 
of the upper pressure room U of right oil hydraulic cylinder 20RR rises front right oil hydraulic 
cylinder 20FR by the side of a right wheel, and the back when it is going to generate the roll 
whose right wheel side which the left wheel side used as a revolution inner ring of spiral wound 
gasket comes floating to a car body, and turns into a revolution outer ring of spiral wound gasket 
by anticlockwise rotation is depressed Since both variable-aperture 20FR which is besides open 
for free passage in the pressure room U, and 20RR(s) are low opening, it will be in a high 
damping-force condition, and the roll of a car body can be effectively controlled by regulating 
the outflow of the hydraulic oil from the upper pressure room U of each oil hydraulic cylinder 
20FR and 20RR(s). 

[0027] Conversely, although the pressure of the upper pressure room U of left oil hydraulic 
cylinder 20RL rises front left oil hydraulic cylinder 20floor line by the side of the left wheel used 
as a revolution outer ring of spiral wound gasket, and the back when a car rotates clockwise, the 
hydraulic oil which flows out of these is regulated by variable-aperture 29floor line controlled by 
small opening and 29RL(s), and can control the roll of a car body effectively. A brake pedal is 
broken in from the rectilinear-propagation run state of a car. Furthermore, as a sudden braking 
condition the case where the nose-dive phenomenon in which the front-wheel side of a car body 
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sinks and a rear wheel side comes floating occurs — the above-mentioned steep-turn condition 

— the same — electromagnetism, since directional selecting valves 28A and 28B are switched 
to a cross connection side Although the pressure of the upper pressure room U of oil hydraulic 
cylinder 20floor line by the side of the front wheel whose car body is depressed, and 29FR goes 
abruptly up, the hydraulic oil which flows out of these is regulated by variable-aperture 29floor 
line and 29FR which are controlled by small opening, and can control the nose dive of a car body 
effectively. 

[0028] On the contrary, break in an accelerator pedal from the rectilinear-propagation run state 
of a car, and it considers as a sudden acceleration condition, the case where the SUKATTO 
phenomenon in which sink the rear wheel side of a car body and a front-wheel side comes 
floating occurs — the above-mentioned sudden braking condition — the same — 
electromagnetism, since directional selecting valves 28A and 28B are switched to a cross 
connection side Although the pressure of the upper pressure room U of oil hydraulic cylinder 
20RL by the side of the rear wheel whose car body is depressed, and 29RR(s) goes abruptly up, 
the hydraulic oil which flows out of these is regulated by variable-aperture 29RL controlled by 
small opening and 29RR(s), and can control the nose dive of a car body effectively. 
[0029] Next, the 2nd example of this invention is explained based on drawing 4 . This 2nd 
example omits the spring effectiveness by accumulator 31floor-line-31 RR in the 1st example of 
the above. Namely, as shown in drawing 4 , accumulator 31floor-line-31 RR of drawing 1 in the 
1 st example mentioned above is omitted. If it removes that the reservoir tanks 32A and 32B to 
which it replaced with these and the free end of the free end of variable-aperture 30floor line 
and 30FR and variable-aperture 30RL, and 30RR was connected, respectively are formed, it has 
the same configuration as drayying 1 . Giving the same sign to a corresponding point with dravying 
1 , the detail explanation omits this. 

[0030] Since the accumulator which bears the spring effectiveness was omitted according to 
this 2nd example, compared with the 1st example mentioned above, a configuration will be 
simplified more, and a manufacturing cost will decrease, and in the condition of having not 
produced posture change of a roll, a pitch, etc. into a car body the 1 st example — the same — 
electromagnetism, since directional selecting valves 28A and 28B are switched to the parallel 
connection side of a normal valve position In wheel 2floor line on the diagonal line with which the 
oil hydraulic cylinder of each other was opened for free passage, 2RR(s) and 2FR, and 2RL(s) 
When vibration by projection is inputted into either of the order, an oscillating input is absorbed 
by the oil hydraulic cylinder corresponding to the wheel into which the vibration was inputted. 
While being able to make a touch-down load increase by the oil hydraulic cylinder corresponding 
to the wheel of another side and being able to demonstrate the same vibration-deadening 
effectiveness as the 1 st example the condition of producing posture change of a roll, a pitch, 
etc. into a car body — the 1 st example — the same — electromagnetism — since directional 
selecting valves 28A and 28B switch to a cross connection side, a roll and a pitch can be 
controlled effectively. 

[0031] In addition, although the case where variable-aperture 29fIoor-line-29RR and 30floor- 
line-30RR are controlled to the three-stage of a condition whenever [ closed state, small 
opening condition, and Taikai ] is explained in the 1st example of the above, and the 2nd 
example, it is not limited to this, and they are relative-distance variation deltaH and the lateral 
acceleration detection value YG. And order acceleration detection value XG It responds and you 
may make it change opening to a stepless story continuously. 

[0032] Next, the 3rd example of this invention is explained based on drawing 5. This 3rd example 
applies a double-acting single rod cylinder as an oil hydraulic cylinder. Oil hydraulic cylinder 
20floor— line-20RR is used as a double-acting single rod cylinder, that is, it is shown in drawing 5 

— as — each — about each oil hydraulic cylinder 20floor line and 20FR by the side of a front 
wheel Cylinder-tube 20a, respectively to suspension-link 8floor line and 8FR piston rod 20c — 
respectively — a car body 6 — connecting — each oil hydraulic cylinder 20 by the side of a rear 
wheel — about RL and 20RR(s), it has the configuration which connected cylinder-tube 20a with 
the car body 6, and connected piston rod 20c with suspension-link 8RL and 8RR(s), respectively, 
and Front left oil hydraulic cylinder 20floor line and the back right oil hydraulic cylinder 20RR 
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Directional selecting valves zSa and 28B make cross connection in a normal valve position, the 
cross piping 26A and 26B open for free passage and front right oil hydraulic cylinder 20FR — 
and — back — the electromagnetism infixed in the cross piping 27A and 27B which opens left oil 
hydraulic cylinder 20RL for free passage according to the individual — It is changed so that 
parallel connection may be made in an offset valve position. And piston rod 20c The existing 
pressure room, i.e., front-wheel side oil hydraulic cylinder 20floor line And the upper pressure 
room U of 20FR, the hydraulic lines 26A and 27A which are open for free passage according to 
an individual a rear wheel side in the bottom pressure room L of oil hydraulic cylinder 20RL and 
20RR(s), and 26B and 27B mind fixed diaphragm 33floor-line-33RR set as predetermined opening 
by each oil hydraulic cylinder side. The reservoir tanks 32A and 32B are open for free passage. 
[0033] According to this 3rd example, it is the lateral acceleration detection value YG. And order 
acceleration detection value XG When it is the set point YGS and under both XGS As mentioned 
above, it is a control signal CSA. And CSB Since it will be in an OFF state, The bottom pressure 
room L of right oil hydraulic cylinder 20RR and the upper pressure room U are open for free 
passage, electromagnetism — directional selecting valves 28A and 28B — a normal valve 
position — becoming — the upper pressure room U of front left oil hydraulic cylinder 20floor 
line, and the bottom pressure room L — respectively — back — And the upper pressure room U 
of front right oil hydraulic cylinder 20FR and the bottom pressure room L are opened for free 
passage by the bottom pressure room L of left oil hydraulic cylinder 20RL, and the upper 
pressure room U the back, respectively. For this reason, considering the case where front-left 
wheel 2floor line runs aground to the comparatively large projection of a road surface, for 
example Since the upper pressure room of right oil hydraulic cylinder 20RR is opened for free 
passage through the diaphragm behind on the diagonal line, the bottom pressure room L of front 
left oil hydraulic cylinder 20floor line corresponding to this, and this Since the hydraulic oil 
extruded from the bottom [ this ] pressure room L when the pressure of the bottom pressure 
room L of front left oil hydraulic cylinder 20floor line increased rapidly by projection riding raising 
flows into the upper pressure room U of right oil hydraulic cylinder 20RR the back as it is By the 
pressure of the pressure room U rising besides, pressing piston 20b caudad, and suspension-link 
8RR s rotating caudad through piston rod 20c, and forcing right wheel 2RR on a road surface the 
back A touch-down load increases and the same operation effectiveness as the 2nd example 
mentioned above can be acquired. 

[0034] On the other hand, when a car rotates anticlockwise (or clockwise rotation) and a roll is 
produced As mentioned above, it is a control signal CSA. And CSB Since it will be in an ON 
state The upper pressure room U of right oil hydraulic cylinder 20RR and the bottom pressure 
room L are open for free passage, electromagnetism — directional selecting valves 28A and 28B 
switch to an offset valve position — having — this — the upper pressure room U of front left oil 
hydraulic cylinder 20floor line, and the bottom pressure room L — respectively — back — And 
the upper pressure room U of front right oil hydraulic cylinder 20FR and the bottom pressure 
room L are opened for free passage by the upper pressure room U of left oil hydraulic cylinder 
20RL, and the bottom pressure room L the back, respectively. For this reason, when the right 
wheel side (or left wheel side) which becomes the outer~ring-of-spiral-wound-gasket side of a 
car body 6 sinks If the upper pressure room U of right oil hydraulic cylinder 20RR (or the back 
left oil hydraulic cylinder 20 RL) carries out a pressure buildup the bottom pressure room L of 
front right oil hydraulic cylinder 20FR (or front left oil hydraulic cylinder 20floor line), and the 
back Although the hydraulic oil extruded from these will flow into the upper pressure room U of 
the bottom pressure room L of left oil hydraulic cylinder 20RL (or the back right oil hydraulic 
cylinder 20 RR), and front left oil hydraulic cylinder 20floor line (or front right oil hydraulic 
cylinder 20FR) the back Since the pressure room of the oil hydraulic cylinder by the side of an 
outflow and the pressure room of the oil hydraulic cylinder by the side of an inflow have the 
small pressure room by the side of an inflow at this time, the piston rod 20c partial volume Since 
the surplus hydraulic oil will be returned to the reservoir tanks 32B and 32A through fixed 
diaphragm 33RL (or 33RR(s)) and 33floor lines (or 33FR), The predetermined damping force set 
up by fixed diaphragm 33RL (or 33RR(s)) and 33floor lines (or 33FR) is generated, and the roll of 
a car body 6 can be controlled. 
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y^^mtch arising into a car body — electroml^^t 



[0035] the time of similarly a pitch arising into a car body — electromagnetism — since 
directional selecting valves 28A and 28B are switched to an offset valve position, inflow 
appearance of hydraulic oil is performed between the pressure rooms where the volume between 
a front-wheel side and a rear wheel side differs, and the predetermined damping force which 
controls a pitch can be generated. In addition, although the case where fixed diaphragm 33floor- 
line-33RR was applied was explained, it is not limited to this, and a variable aperture can also be 
applied, and you may make it arrange a variable aperture like the 1 st example in the 3rd example 
of the above. 

[0036] moreover — it not being limited to this and being the same about all oil hydraulic cylinder 
20floor-line-20RR(s) in the attachment relation between cylinder-tube 20a and piston rod 20c, 
although the case where attachment relation between cylinder-tube 20a and piston rod 20c was 
made reverse by the front-wheel and rear wheel side was explained in the 3rd example of the 
above — carrying out — electromagnetism — it may be made to make the normal valve position 
and offset valve position of directional selecting valves 28A and 28B into a law of reciprocity. 
[0037] Furthermore, although the case where ultrasonic road surface sonar detected the relative 
distance of a road surface and a car body was explained, displacement sensors, such as a 
potentiometer infixed in not only this but the shock absorber 10 and juxtaposition, can also be 
applied, and you may make it various sensors, such as a vertical acceleration sensor and a 
gyroscope, detect rocking of a car body 6 similarly in each above-mentioned example. 
[0038] Other liquids or incompressible gases may be used for the working fluid in each above- 
mentioned example as a working fluid further again, for example, without being limited to the 
thing using hydraulic oil, as mentioned above. 
[0039] 

[Effect of the Invention] As explained above, according to this invention, it has the hydrostatic 
pressure cylinder inserted according to the individual between a car body and each ring. In the 
group of each hydrostatic pressure cylinder of a front-right wheel, the group of each hydrostatic 
pressure cylinder of a rear-left wheel and a front-left wheel, and a rear-right wheel Since it 
constituted possible [ connection of a mutual upper pressure room comrade or an upper 
pressure room, and a bottom pressure room ] so that the direction of the hydrostatic pressure 
reaction force which acts on a car body within each class, respectively might be in agreement 
Although the variation rate on a spring does not produce the conventional example and a 
difference to the same bottom displacement entry of a spring, the force of pressing down the 
bottom of a spring The load of a wheel with the displacement entry which carried out the spring 
is reduced, the load of the wheel on the diagonal line can be made to be able to increase the 
part, and a touch-down load can be made to increase, when it sees from a wheel side, it is 
equivalent to the load rate having become high seemingly, and effectiveness equivalent to the 
mass which carried out the spring equivalent having become less is acquired. 



[Translation done.] 
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gRR&tfS OFL- 3 0RR^^tULT^*b5"f ^fflii^a 

S 4 ©flj&B***, I Y g l< Ycst-** t £ (cl± % * 

[0017] xf-yys 7ti±, max-Tv -?s ix-m 

S^'(iXGsJa±t?*-5)*»S* i «r*"J5£i-*o 

*to&*feiraafc& c J: & x a y > ti y - x ^ w 
est?** t&iztt. x* -y ha*X«±/-X^^ya* 

Xg |<XGS-C*>*t£K»±> hKfeXtt 
7^ft£*CTv>ftvvaijr^rtKffiT-*££ 

[0 0 18] XTvfS 8-Cti, WE^-f 

sifiL±^*4*'5*»* ! W56L> AH< A H si- - ?** t S 
t- J± , ftffijj* ^Fffl-C^fr U JlTS& * £ t "C v » ft v» «> fc 
ifUBfLt, Xfj^S 9K»*T L, *«*Ir]«J*# 2 8 
A, 2 8Bfc**i-*IWP»*CS a,CSb Sr*7^t 
2 9FL-2 9RRS^3 OFL- 3 
0RRt**t1-*ta4r'II-§- i ifl — i 1RR RV i 2FL — i 
2RR *&nW&y> 2 9FL- 2 9RRS.tf3 OFL- 3 0 RR£ 

*tL> Xf/T'S 8 0«£*S*A*AH^AHsr?**i 
iicti, yrS 1 0 K^tfrt&o 
[0 0 19] Zf-ffS 1 Otli, 13fBXx-y 7S 3t 

Hsi £ * £ v^tf^it A H S2^±T* * ^S^SrfJ^ 
L, AH< AHS2T-&& t £KI±, ttffiOffl*ftIHIiQK 
± o r *#»-Jt«[fla*«o/h $ v>JiTi& t & t T v» 4 
<25t*J®fLT, 7f-^Sl ICfffL, 
#2 8 A, 2 8B^-t4«IJ«l«-f-CS a,CSb 
«t®t-T4t#tC 2 9FL-2 9^5.^3 0 

FL- 3 0RRtC*t1-*^1I-f- i IFL — i 1RR i 2FL 
- i 2RR t#"TSE*SE») 2 9FL-2 9RRS.I/3 OFL- 3 0 

4®m»fL'(I i L IzmfcLXfrhmZXT v XS 6 K&tr 
U Xf^S 1 0^i]^** ? AHSAHs2f*St 

^777'S 1 2tc»ffi-*o 
[0 0 2 0] ^f7/S 1 2-C»±, mtRXT-y XS 3T 

Hs3 £ •> *S vvttftfctt A H ssJA±T* 4 *»5**fl£ 
U AH<AHs3T-*4t #^(±> B&ffiO^gjgOElfi 

fc^»t*iJBfLT. 1 3UfMfU *«2rfirtD 

M2 8A, 2 8BU*ft4«Wl**CSA,CSB** 
#nT^«:l9 2 9FL-2 91^5.^3 
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0 FL— 3 0 RRUJti - * Jt^flt* i IFL ~ i irrS.^ i 
2FL "~ i 2RR £Jt^H§-«5- i IFL i 1RR KOV^T 

Ktt!Ri:-t****tt i H LB.ot§^-f - i 2FL 
~ i 2RR ICOv^TtiPa^'C*4^-?-^Mffi'!' T/ J^ vv J N 
HflEttBfcl - ***** i l lc^5eLT*><bltrlB^7--y 

Uf^S 1 4 U^ff-f&o 
[0 0 2 1] Xr-y/S 1 4tii, m$M«)»#2 8 
io A, 2 8BC»t*m»f*CSi,CSB £ * ^ttSii: 
1-4t*lC *?TJEtt») 2 9FL-2 9RR&c/3 OFL- 3 
0RRK*H-£*^iHl-§- i IFL ~ i 1RR i 2R ~ i 
2RR ivS$Lfc*) 2 9FL- 2 gRRB.O'S 0 FL— 3 0RR£M 

1ft i H Utt£LT*S>«E*-f ?-/S 6UfMTfc#fr*- 
4„ 

[0 0 2 2] L7t^oT. ¥M7J J IHIifi<Otev>^a^fi:S& 

^T*f±, it«!Vt-4 l*»feffl*S*i**#i: 

ft*«^>-i:*^> m2<r>KMtf$&f2il?zt tic. •?• 

OX x y X S 3 T-*ffi $ n.4ffi»EI»SE<k* A H 

t ft •? , E.o«fini$]S-t 4 2 (DfiUjQiSJK&ai'fiY G 

sw r ffi^iD^S-t>*4 3 ofr&irajiE&tfiilx g 

^tft*OT% El2<7)Xf-y /S 4, S7, S8?rit 
Xx-y7*S 9K&ftLXn.mijfaW&ft2 8 A, 2 8B 
lc^1-4$iJfflHl^-C S a. C Sb S:t7tStt4t* 
tc, ^RrSEUEO 2 9FL-2 gRRS.O'S OFL-3 ORRIC^ 
f 4tS^-M"^ i IFL ~ i 1RR RW i 2FL ~ i 2RR 
30 2 9FL-2 9RR5.L>'3 OFL-3 ORRSr^rffl^t 

^n/cSIJfflHa-i-C S a, C Sb 5.U f ^«^ i IFL - i 

1RR , i 2FL ~ i 2RR ««*I^«J^# 2 8 A, 2 

8 B> nJ^Sc*) 2 9FL— 2 9RR, 3 OFL— 3 0RRl-tU2J 
1-4„ iOfcK), *«*|fiHB»*2 8 A5.t>*2 8Bfi* 

&*?4EE->V >^2 0RR«O±ff^S|5l^S.y f T]E^)SISl 

^^^^aa^x^ft^ffit-t* «r*»s->'J> 

^2 0FRS.O f m£fSJEv'J >^2 0RLO±ff*^|W|*.S 
40 OfT)±*miHl^^^aa^tlft^t-r-£.7!» i , pTSEISE 
l) 2 9FL-2 9RR7i^^t g .i:ft*^*^ 1tf^?4)EvV > 
^20 FLftlflfc&irtffiS' RRWTJ±*S(b1^ t 

mr^ftffv'J >V2 OFRXt^^fc^BEv'J >^2 ORLO 
Ta*SWifet^** t *^3ia^i:ft4o L^Lft** 

<b!>*f££Lftv^T% ^ttBE^U >^2 OFL- 2 ORR^ 
b<r>itW}-m i ~< i J%Z%i t ) 2 9FL-2 9RR$rSS1--&i t *> 

ft<. «**^%^Lftv» 0 s/c, ra*K#->a y 
so >; -yjri 2 i:iotM^*L,«W?t!.4o 
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!}#fifl¥6 - 1 8 3 2 4 0 



8 



[0 0 2 3] ;©wiaiswiwfi«s*^ ittfc 

Jfctfcto'h £ v^itilTlgfb-t" SitCi^ X -f ? "/ S 3 
-c-Jtffi $ ft&ffittSgSi^ffci: A H *VhtS:5Eli A H si ■£ *9 

1 0 KSfrU *Ig^fflAHs2± »Hi/h*v»OT\ 
^•r-y-fS 1 1 \z.Wtf-$h^ t tz£ 2 9 
FL- 2 9^5.^3 OFL- 3 OKRtf'bfflm<omVmttt 

>9 , *r4JE-> 'J y 7 2 0 FLS.^*^E-> U > ^ 2 ORR 
<7?±JE#S(^*fclW£ftiE>' , -> OFR&tfffcfcfliiS 
v'J > jT 2 OKL<D±l±jjmW\l&ttfJz*lZ$i®t*) 2 9FL 
-2 9RR*^L-caa^.i:^^ ittt>£«» 
1-*?o*gB«2 6AW2 7A^*^^^*) 3 OFL 
-3 ORR^^LTT^J-AU-^ 3 1 FL— 3 1RRIC*® 
$it* 0 ^Pl^jRf) 2 9FL-2 9^:5.^3 0 

FL-3 oRR^^ap^J^a^*^^^^ ZtihimZk-t 

2 FL^S&ffi<7Vh§!SjgK3t 0 -t»f *: Htf 
firiffiv U > ^ 2 OFL<75 kf X h > n ^ K 2 0 c rt*±#?- 

ZtiZ>im-tiUin$C&'<) 2 91^5.^2 9RR£^LT&;& 
>V2 ORR^JET^KSWS^*- 

/h^KOBl^gt^ 3 OFL^U^ OFRSr^LTft^fr* 
Ot, BfcfcfaEv 0FL»±lE*SU*^i¥Lffi 
$ ft * fHWA S 4 < «©J * f , t s&® t O n 

[0 0 2 4] -9 fc 0 S§^OJtt£Wi§1i§?> 

JXT77-S3 T-#m # Khmmmtit*. a h a«k^ 

ft A HS2JSl±K5£tt A H S3*?K tt £ Z>t. Xfy/Sl 
3C«tL-C> «a^l6]^#2 8A. 2 8BK**-*"* 
W***CSa.CSb *5J-7*«i: + *i:#fc, 
iRO 2 9FL-2 9RR&?/3 OFL- 3 0RRK*t"t Sjg'frfi 

-f- i lFL ~ i 1RR Sl^ i 2FL i 2RR £f£^Hf i 1FL 

- i irr K-9v»TttB*»"C**if f *«>H*a , *:*v»* 
2fl ~ i 2rr Kov»riilM«l-e*** , -€-«)ll** , <hS 

^affy'J OFL, 2 OFRfc 2 0 RR, 2 ORLtW 

W!Kd«3*LfcT>r9&R , J 2 9FL-2 9 FRli*MS £ % o 
TjMtfJjMSTS*.*^ 7*i^-?31FL-31 
RRtwPfltc^^n^pI^ 1 ) 3 OFL- 3 ORRIi/MPIJK 



^ic«f^ffi->'J yV2 oFLw±a^^uwff^^.± 

ri*, *T3EiR») 2 0FLB.y f 2 0RROz£«£#/hS v><7)-C, 
flfcfefiffiv'J >^2 0FLW±J£#SUOftlitf4rt J ?n* 
£^2 6AtaCT»*j4ff'>'J ORRO-tE&S 
Ufc*A3*i*o a*idlE->y >^2 ORRO 

tftfx h >uy K2 0 c**T*^#EStt, -^X^Vv 

fcifctcfclj, »»W*«r*IIJl] £4. - 
wig*. g&ffi*^o^#±tf:&*£ttfciM&ft«<ofaffi 

jRi- i t a*-? # * t * e , - *i t »ft aLhw«hm -> v 

« 65 / < Tll^iS o tz <r> t mWwfh&tfW h it z> o 
[0 0 2 5] SfeU, «t »)*«©^c§v^3Rtt*mffi- 
20 ^itiit, ^cOftkSKfclt&Xf ""^S 3-ef 
ffi $ *t4fflWffi*tfE'fkS A H tfjz&fefc A H S3»± t * 
4fc*x ^f»7*S4, S7, S8, S10, S12£ 
^f'vT'S 1 4 K*fx-**<OT, ^SEiR 1 ) 2 9FL 
~2 9RRS.O-* 3 0FL~ 3 0RR**7V:g|K<Dig:iS«*^^ 

30 Clfc3j*-C#4i:*^, T*i^l^-^3 1FL-3 IRRt 
<7)Pb1(7?pI^«cI9 3 OFL- 3 ORRfe^*^©?^**^ 
t^^Ot?, T*ii>l'-n lFLS-i^S lRRlc^Kjvft 
* J 5i£ALT, 7^iAl/-?3 lFL&tfS 1 RRt- 

[0 0 2 6] ja±<o»ftote«>*»»w*s±»f** t ftffl 

tr?TSEtt») 2 9FL-2 gRRS-C^ 3 OFL- 3.0RR^©J» 

?7*S44>f>^f»7 J S5^ffLT, *U*P«*CS A, 
C Sb #*>««Bi:44i t K J: "9, *«*lftJ«J*#2 
8 A, 2 8 B**^nx«^1BiJlc-eJt6x.c>fi» itttcio 
50 T«r£«lffi->^ >^2 0FLO±E*auatrTBE*SL 
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StrTE^^L^S?ft)Ev' , J >?2 ORL^TEEtJ^L 

&ARXI2 7 AKfrmZtltz-Sim&t) 2 9FL-2 

n*itff 2 6A5C/2 7Bi7*iAU-?3 1FL-3 
lRRi:OHIK^«Snfc?r*«>? 3 OFL- 3 0RR4**:H 

& t ft 4 tr a - /u L £ 7 t Ltz b 

V V^2 0RRW±JE#SU<^JE2j^±#1-&^, i<5± 
E*SUt^ai-4nr^iRl9 2 0FRS.U f 2 0RR;9*#Kffi 

^2 0FRS.y f 2 0RRW±J±^)^Ud^<7)^iiiy4<O5ittU^ 

[0 0 2 7] ^KfcPo^JfelHLfci: Stw»±, £BI*Mft 

>^2 ORLWili^SUWJE^^-h^-t^^ Ztib 
*»f>*Hli-4flP«lf43& t ^BB*KiWI»i?*T.*^rSE«0 2 9 
FL&U^ 9RLK.fco-CSHWSit.-C, *#OD-**»* 

«^Ifi]«m#2 8AS^2 8 BW?vX&1fxMKty&i 
x_<b*t£<0-C% mfetfit&&trm$&Wcom& : y >) >^2 
OFLS.tr 2 9FRO±J±^aU<0JEt)* J ft.±#-r**^ - 30 

2 9^5.^2 9FRKfcoTSl*IJS^-C, ¥#o;-Xy 
[0 0 2 8] ASK, mm<r>W.MMfTtt.Mfrt>T9*)l"< 

y^im&As-cBmmtki&t l, 

fe, ±EJfe«»ttS8i:B«K, ti*Wt#2 8AS 
^2 8B*^a^^fJK^x.f>tt*or% ^fWifc 
<&&tr&l&ffilO?4JE-> U >?2 9RRO±ff* 

rf'mm-mmzti&n&m*) 2 9RL73.tr 2 9 rrk <t o 

[0 0 2 9] *3&WO»2*IS«*H4KafCfS 
RUti. £<&*S2|S16Wi, ±E*lfa<iS0IKiJ»*4 
7 + 1 A U — ? 3 1FL-3 1RRK £ & 
Si^CL/^nt-ibic 1"ft;b*>, H4 K^-t-fc ? 

frauds i$mmK&i}2>^i<oT*x. a u-* 

3 1FL- 3 lRR**#«&$il, £*T.<bKftx.T ojggiifclj 3 
OFL, 3 OFROiSSB.t/^r^ 1 ? 3 ORL, 3 ORR^i so 
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iifc 'J "9'-->**'>* 3 2 AS IT 3 2B 
A«^ttf>KTV>ii tSr^Tliigi fcra«Ofl|JS£* 

[0 0 3 0] CO*2*»«i:i4i:, 

ft-<x mm* ivmmit zti, m&^x ywHLtirtzz 

tkZ&o fit, lp:#:Kn-;K \£v j f-$$<om&%tit 

SJ&#2 8 ARXf2 8 BaV--^fte<9¥frgM*flOK 

§)^x.oti*wc-. fijE->'j tcaas ft*:** 

^^±<7)^2FLt 2RRS.O f 2FRi 2RLKi3V^r > flr% 

«K««*fil«I«*2 8ARI/2 8B*«*n*igat«K 

[0 0 3 1] ft*, JiffianlUttttRtf* 2 
t'TIi, »T2Etfc>) 2 9FL- 2 gRRS^S OFL- 3 0RR£ 

^irov^T^L^^, £ ftU Rftjg $ ft & lift 

[0 0 3 2] *5&WO*3*jt«*H5Kafe-^v» 

Sftjtn y Kv'J >y*mm L/c^w-C-ab^o -tft^*,, 
i5C*tfc 9 K, #?4BEv'J >^2 OFL- 2 0RR&*S 
IftM-n Kv'J >?tL. WxlfllM&1fflO#f4ffv'; v 
^2 OFLSt^ 2 0FRKov>T(i, •>'J>/fa-'/2 0 
a v 3 >^ 8FLS.O-* 8FRIC, t'Xl- 

>o -y K2 0 c **^*i*:6 ClttL. 
v"J >^2 0KLRU ! 2 ORRlCOVTtiv'J 
2 0a***»ft6i:, ^h>n7K20c^t 
W/aV'J 8RLS.W f 8RRK^L^#^*#i- 
*o *LT, Hfrfer*/± ~> ^ >^2 0FLSr/^s-/4JE->'J 

>V~2 ORR*Sa-t-2>^DXSE^2 6AStf2 6Bti 
*-/4JE v 'J > ^ 2 0 FRS.!/?^^J± v 'iV/2 0 RLSril 
ai--&^nx@ei : 2 1 ARXI2 7 B i: K-BBU ? tl 
fc*«#fo#*#2 8 AS. ^2 8 BiV-v;Hi-e^ 
n^^L, t7t? httlfCTlTftlft-tSidKiEH 
lofx h >n -y K2 0 c A*#£-t&JE:fcgBP*> 
ffHffl?4]Ev'J >^2 0^5.^2 0FHC5±ffi*£Ufc« 
»1l!I^JEvU >^2 0 RLJl ^ 2 0 RR<£>T)±2jiE L i: l-AB 

suicaa-r'&vfii±Bei : 2 6AS1K2 7 At 2 6 b at 1^2 

7 Bt^^EEv'J >^ffl!|-eM^BaSKK^$ii.Jt 
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3 3FL-3 3RR£*1*LT 'J <f-'<9 >9 3 2 A 
[0 0 3 3] iO»3l£lft«CJ:4i:, «tnaK*Hlfl[ 

yg Rz/mmmmfemmxc <**e»je*YcB»tfx 

Sb a**7#!&£:fc&fc*!>, liS^M#2 8 
AM2 8 B* i >'--v;Vfi:«t fro-Cflfc£ffcm->'J > ^ 
2 OFL^E^^US^TJE^SL^^^/BljEv'; 
>^2 ORROTtt^SLatfiSSSUCaa*^ -i- 
oilin&fiEv'J >^2 OFRCOiE^SUSfTFE^L 
*^*t£iEy'J ORLcOTEv^LSDUiE* 
SUKgaSit&o i<0?ti6. 0!xtfllfc£*&2FLri*8&® 

t»*Ei-*«r£«iffi-> , j >^2 oflcotee^jSl 

t tt*ta*Lt<Dffc6#*EES' 'J"//2 0 RRcO±E?J^i: jo* 

(flCioTBif^ffiv'J y?2 OFLCOTET^LCOE*! 

fcft»f4**-€-Ot i&*?iEv'J >^2 0RR<O±E;£jg 
UUJ5£A?it4<0-C, £co_LE2j^U?>E2JA s -t#?-LT 
tTX h > 2 0 b 7&*T2rKi¥ B.2ti, fcTX h > o y V 2 0 
c HUfXtVya >') 8RRj&*T*U[lli&$H 
T, 2 RRj&*8&lfiKif L#»t <b ft* Z. t \Z X ►> , 

[0 0 3 4] W^&teHl (X»±£SeI1) Ltn 

a SCTC Sb A'tvMiSiOt, ««S*r6]^#2 
8ARy r 2 8B^t7-t7FfitC5iix.t>it 1 £*UC 
ioTltfcfctt&Ev"; >^2 OFL<0±E#SU;8.tr7E2> 
iL«^t=&«Ev^ >?2 ORRCOiEtlgUS.irF 
S*SLK»aS*t, JLomP&flHEv"J >^2 OFRCO± 
J±j3m\JRV ! Tfrt)MLtf3z* ') >?2 ORL 

itCi *K tfrfr/iEv'J >^2 OFR OUiflteflBEv 
»J OFL) OTSASLRCFIfc&ttEV 'J > ^2 0 

RR (X(i^fr/4EEv'; >^2 ORL) coiE^SUTFE^ 

vV >^2 ORL (X1±^*?ftEE->U >/2 ORR) coTE 
JSLaotSjjiEy'J >^2 OFL WimP&yiilEv'J 
>^2 0FR) C9±JE*SU^s£A-t-6- t £ 
cot 8KffifliJco?4Ev"J v^coJE^^tsSAffltO^JE 

2 0 cfr^'hSv^T, £o7tf£Kr?IB7!> J E;ei&>9 3 
3RL (X»±3 3RR) »tf3 3FL (Xtt 3 3FR) S-fCT 
'J -if-;** 3 2 BS.^3 2 AKHSitii 1 K££ 
fc*, HSBttO 3 3RL (Xl±3 3 RR) £tf3 3FL 

3 3FR) TKjeS<xfc»r5e»i«E**»4LT, 




4§B8¥ 6- 1 8 3 2 4 0 



12 

[0 0 3 5] jfrfrU fcf -j t » K . 

|6]«J»# 2 8ARV2 8 B 7 -b y hfit(:« 

K*3*ifc«KiJV*T»4» S£tfe9 3 3FL-3 3RR£3 

io [0 0 3 6] it, ±iE$3||Jfce8Ki5V>TM\ ir$&fll 

K2 o c <r>mm&zmzLfzt$i'kt,z^xm.mLtz 

^2 OFL- 2 ORRKO^Tv'J ^^^-72 0 aRtf 
h vn 7 K2 0 c WDlftMfttra— t L, ««S*f6] 
^0^*2 8AS^2 8 Btoy--7;Vfi:et*7-b-y hffi 
St i 7.^ LT 6 ± v^ 0 

[0 0 3 7] ?P>IC ±ffi£-Hifc0IC£V>TI±, 

1 * jB««tJ»S V ^ - Tift m "f * C 
20 ov^TBi^L/i^ rjtizK^-f -> a f ?rrv-/<i 

[0 0 3 8] $fet*fc»-±E#Hifc«tCiJ»t*flP»aE 
[0 0 3 9] 

so [3gt£cD$j*] Ja±»W L t *> tz*%W iz «t tUS , * 

# t t «o h (^sy K^Hf l ^ -> 'j > ? i & 
fttnft*«<o#*#BE->'; > soffit -e, #mi*iT-^^ 

co±E^J^|SI^3Z.t±±E^StTE*^4:*S^Brt6tc 

-io ftJt&^fi £igjjD i ^ffl^^E^^-g- 

[0®coffi#^8i^] 

[HI] *»WO*lH16««:^i-|W&*lSBI-C*ft- 
[0 2] mmMM^tei}Z>3> hn-94 Oco^SI^ 

[S3] *«wo»2is«iffiit*-r«*«jaHT**o 
[04] *«wo«3iiifc«*^ , t«»«j«a-c**o 

[ff^OKfll 

50 2 FL~- 2 RR ¥^ 
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6 *32A, 32B 'J-*F-'**>* 

2 0FL-2 0RR iEv'J^^ 3 3FL-3 3RR @5e&0 

26A, 26B, 27A, 27B ?nxE^ 40 =r>ho-7 

2 8 A, 2 8B 38itf?fai2J&;fr 4 1 j&g-&S&ffi V ^ - 

2 9FL-2 9RR nJ^ffc») 4 2 SWDiSK-feV* 

3 0FL-3 0RR bJ^>K>) 4 3 Kr^iD^K-t 
3 1FL-3 1RR 7 + * 

[mi] 
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